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ARSTRACT

SYNTHESIS OF SOME Z,5—DISUBSTITUTED TETRAHYDRO-2H-1,3,5—

THIADIAZIME—Z-THIONE DERIVATIVES

IEREMLER, Zerrin
M.5. in Chemistry
Supervisor: Frof. Dr. Okan TARHAN

September 1988

In this study, six different 3,5-disubstituted-
tetrahydro—2H-1,3,5thiadiazine-2-thione derivatives weEre
synthesized by addition of carbon disulfide, potassium

hydroxide, farmaldehyde and B-hydroxy—S—aminomethyl

guinocline to various primary amines.

These synthesized derivatives are expected to show
antifungal pffects. The anfifungal, antiviral, and
antibacterial properties of tetrahydro—2H-1,3,5—thiadiazine—
Z—thione are known for long time. On the other hand
8—-hydroxy—S—aminomethyl guinoline was recently recognised
for its antifungal activity. Combination of these ‘two

molecules is ewpected to show synergetic effect.

Fey words: Antifungal, Synergetic, Thiadiazinge




GIET
CESITLT 3,5—DISUBSTITGE—TETRQHIDRD—ZHﬁl,E,S—THIQDIQZINE—

Z-Ti0N TOREVLERIMNIM SENTEZLENMESI

ZEREMNLER, Zerrin
Yikselk Lisans Tezi. Himya Bolumd
Tez YOneticisi: Prof. Dr. Okan TARHAN

Eylil, 1938

Eu calismada cesitli primary aminler kullanilarak buna
karbon disdlfadr, potasyum hidroksit, formaldehit wve 8
hidroksil—-S—aminometil gquinolin ilavesi ile alt:r degisik

Z,5—disubstitue—tetrahidro-ZH-1,3,5-thiadiazin—2Z~tion threv—

leri sentezlenmistir.

Calismamizda sentezledigimiz tirevlerin antifungal etki
gostermesi beklenmektedir, cinki antifungal, antiviral,
antibakteriyel ozellikleri bilinen tetrahidro—2H-1,3,5—
thiadiazin—-?-tion molekilti ile, son vyallarda antifungal
etkisi saptanan B-hidroksil-S-—aminometil guinolin molekdld
birlestirilmistir. Bu "synergetic“letkinin elde edilmesinde

uvgulanan klasik bir yontemdir.

Grahtar Kelimeler: Antifungal, Synergetic, Thiadiazine
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INTRODUCTION

Fumgii is a very 1important group in botany because of
their negative effects to the human life and agriculture.
The Studies on gntifungal égants are being continued by some
research centers. ISDme o% the fungii are the cause of
diseases on hum;n beings, animals and plants. Therefore
several dozen antifungal, antibacteriai and antibiotic
agents are used to prevent diseases both in plants and in
humans, al though some toxicity problems arise ‘when
consumption ézceeds, certain limits. The importance of these

agents and their effects push the scientists to the

synthesis of new derivatives.

The aim of this work was to synthesize tetréhydro—EH—
1,3,5-thiadiazine~2-thiane derivatives which show antifungal
activity on diseases caused by fungus. 8-hydroxy-5S—amino
methyl quiﬁnline was used for the aminomethyl functionality
whose  antifungal aétivity has been established.” In recent
vyears, s;ientists have studied on 2—(aﬁinamethy1}phenol and
examined binlﬂgi;al and chemical activities of this
compound, by changing positiocns of bydroxy! and aminomethyl
groups, they also pointed out that aminom=thyl moiety is the
most important group regarding the hiplcgi:al activity which

is also affected by Rl, R K. and R4 substitusnts {(1). For

~% T

example compound {2) was tested in rats and dogs and showed
saluretic and diuretic activity. But () was found to have

antihypertensive énd antiinflammatory properties [1].

_l_




OF N OH NH - OH
1 INH, | NH, - HC|
ri =4 I J
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®

.2_ ) - : : , CXC:ngj
(1) _
(Z) _ (3)

Chemical and biological activity of bicyclic ring fuéed
?—{aminomethyl Yphenol have aleso been étudied and compared
with the Structurélly similar monocyclic ring. The results
have shown that the carboxcylic annulation at the 4,05
position and 5,67_pnsition of the ZZaminomethyl)phenol
incfeased- the saluretic . activity. According to  these
searches the potency of tetralin {4) is greater than that of
the structurally . similar mundtyclic counterpart 2=
(aminqmethyl)-3,4,5,6—£etramethfl phenol (&) [2]-

CH3 QH NHz

OH CH3

CHZNHz.H'C[

CH - CH
3 | |

(4) | , (5)

Scientists suggested that some quindline derivatives
which contain aminometbyl moity show also biological  and

chemical activify. grntimalaria effect is one of them [3].



ﬁlthough. B-—hydr'm-ty—_quinolinel methylamiﬁe J has shown anti
furigal activity, " we have decided £D Vcombine B—hydroxy—5—
aminomethyl guincline &and tetraﬁydro thiadiazine, 1::9(:51\.1*59-1231c
antifungal activity of B—hydrtJ}:y-’E'—amianéthy1 ‘guinocline and
well known fungicidal gctivity of tetrahydro thiadiazine

(&) .

(&)




11. CHEMICAL ASFECTS OF TETRAHYDRB;”H 1,5, By —THIADIAZINE-

E—THIDNE

olthough the reaction product of aldehydes with . .carbon

disulfide dnd ammonia OF prlmary amines have been known for

nearly & centufy, none of the formula Suggested for them is
entirely. satisfactory. The be;t Enmwn of the 5erle,,_ the
reéction product of acetaldehyde, ammonia, and carbon
disulfide,' is-"carbothialdine” which; despite 1ts name, has

not béen shown to be related to the thialdines which are
1:3:5-dithiaz 1nes formed by the actiom of hydrogen sulfide’

on aldehyde ammonias.

It ahpears to be generally zgreed that the reaction of
aldehyde with carbon disulfide and primary amines or  ammonia
ucuallf glve= the =zame product as +hat obtained by reactiaon
between the aldehyde and the dltthCETbamth. Levi has shown
that; 2 moles of aldehyde were involyed in the reaction. He

also showed that pofaséium dithiocarbamatés did not react

with aldehydes [4,5]-

Carbothialdine e Hl“NESE) hacs been prepared by tHe
reaction of carbon disulfide with acetaldehyde ammonia . by
Redtenbacher and Liebig in iBag., However they erroneowsly
identified the structure as I dlthladla*lne= instead of
4,é—dimethyl—tetrahydro—i,3,E—thiadiazine—i—thione {7). Then
following vyears, guareschi, Muldur g Levi, Gimignani,

Delepine have synthesized these types of compounds and new

derivatives. But 211 studies including formation of

.--J'jl. —




determimation

compounds and of their propertie5 gave
unsatisfactory results.

However absorption spectra were accord with the
proposed formula. Depending on the absorption spectra, the

correct structure (8) was given

(7)

Tetrahyer—EH—l,3,5—thiadiazine—2¥thiana

includes four groups of compound which

i) 3,5-Disubstituted-tetrahydro—2H-1,3,

thione (2)

()

by Ainley in 1944 [&].

ok o 75\2/ /

A )
'—PLW%/$Jf“r2
A
T

(8)

structure

ares:

—thiadiazine—-2—




5,6—tetfa5ub5tituted—tetrahydra

{i) 4,6-Disubstituted or 3,4,

_2H-1,3,5-thiadiazine-Z-thione (10)

B

(10}

iii) 3,3—Ethy15nebis~5,5'~di5ub5tituted—tetrahydrD—EH—l,3,5—

thiadiazine—-2—thione (11)

B 5'\\|'/5:
R“N\/N—CH;CH;N\/NﬂR

(11}

=

iv) 5,5’—Ethylenebi5—3,3'—diaubstitued—tetrahydrD*EH—i,3,u—

thiadiazine—2—thione (12)




7, Bynthesis

]

]

2.1. Synthesis of the 4,6-Disubstituted Derivatives

Wauffen, Shorr, FRieche and coworkers showed that the
reaction occured with the primary amine, rarbon disulfide
and formaldehyde in the presence of suitable solvent (Scheme

1y £7.8.91].

_ , | : s
2R-NH, + Cs, —  R-NH-C-S” H3N-R

(Scheme 1)

. SBynthesis of the 5,5 —Ethylenebis- 3,5 —Disubstituted

Derivatives

Feaction of potassium dithiocarbamate with 4 moles of

formaldehyde and 1 mole of ethylene diamine gives the B;a"—

Zthylenebis—3,% ' -disubstituted derivative (Bcheme Z) [9]-




Ll '
2 R-NH—-C-SK + 4CH,0 + HoN-CHy—CHo5-NH5

Y Y
RN AR CHyN,  N—F

({Scheme 2)

2.%. Synthesis of the 3,3‘—Ethylenebi5—ﬁ,5'—Disubetituted

-----

Derivatives

Dipotassium ethylene bis dithiocarbamate was obtained
from the reaction of 1 mole of ethylene diaming, 2 moles of
‘carbon disulfide and 2 moles of pétassium hvdroxide. RWhen
dipctaésium ethylene bis dithiocarbamate was treated with 4

-

moles of formaldehyde and 2 moles of primary amine, 3,3 —

ethylene bis—S,S‘—disubstitudé derivatives could, be obtained

{Scheme 3) [7.9].

These types of derivatives can be ocbtained, when the
product from the reaction between isothiocyanate =zolution in
alcohol and eguimolar amount of sodium bisulfide is treated

with formaldehyde and amine chloride or sulphate salts.



HoN-CHo=CHy=NHp + 2CSp + 2 KOH

8 &
{

! :
KS“C_NH—CHQ—CHz—NH—C_SK

S S
Il ' [
KS—C—NH*CHQ—CHZ—NH—C—SK + 4CH20 + 2R—NH2 ;;7

Tl

{(Schemse 3I)

Z.2.4., Synthesis of the I,5-Disubstituted Derivatives

In order to synthesize the compounds which have

different substituents on the third and Tfifth positions,

primary amine waé reacted with carbon disulfide and
potassium hydroxide to afford the potassium dithio—
carbamate. When this prodﬁct was reacted with 2 moles of

farmaldehvde and 1 mole of different émine hydrochloride,

target compounds were obtained (Scheme 4y 17.,B,9,101.

A



g ~ "Sw
) /

o |
R-NH-C-SK + 2CH,0 + HoN-R'. HC] ————— R-p N-R

(Scheme 4)

Traber used sodium carbonate as a base instead of KOH

[113.

Different methodé can be applied for the synthesis of
3,5~disub5titutedqtetrahydro—Eth;3,5-thiadiazine—2—thione
derivatives. These methods can be divided into two groups.
In the first method the dithiccarbamate is obtained from the
reactiaﬁ between c=solutions of primary amines in different

solvents and carbon disulfide in the presence of alkali

metal salts. When this product is reacted with formaldehyde
and Primary amine, F,5—disubstitude derivatives are
cbtained. In the second method, the product (Scheme I5) is

obtained by treating isothiocvyvanites with sgquimolar sodium
bisulfide i alcobol and then reacting it with fm?maldehyde

a&nd primary amine salts [12].

—1 f:) i



RERE

N—-R

R—N
T~ -

(SBcheme 5)

In fhig work . first method was applied _because of

retter s yield and =oft reaction condition ovEer the second

DNE .

5. 2.5, fgim of the Work

The aim of this study is to prepare some derivatives of
3,5ﬂdi5ub5tituted;tetrahyer—ZH-l,3,E—thiadia:ine—EPthiane

{Table 1).

irm our work, we have synthesized six new derivatives of
3,5—disubstituted—tet?ahyer~EH—l,3,5“thiadiazin9m2—thiune;
B—Hydroxy—ﬁﬂamincmethyl guincline was used because of 1ts
high fungicidail acti?ity. When the product of B-hydroxy—o—
the

acetaminomethyl guinoline, which is obtained from

reaction between N,N'—methylene biz acetamide and 8-hydroxy

guinoline, ie hydrolized, B—hydrmxy—ﬁ—aminomethyl guinoline

is isoclated which has antifungal activity.

s g



Gn the other hand =, s-derivatives of tetrahydro—2H-

1,3,E—thiadia:ine—ﬁ—thione have aroused interest- as
furigucides with special use, particularly in the agriculture
as =01l fungucidies; and these derivatives are krnown as

potent antiviral. antitungal, antibacterial and nematocide

compouﬁds involved 1in dgifferent composition. in drugs.

1+ has been decided to combine Bﬁhydromy—ﬁ—amino methyl
quinoline and tetrahydro thiadia:ine, because of antifungal
activity of B—hydrmxy—ﬁ*aminmmethyl guinoline arnd well known

fungicidal actiwvity of tetrahydro thiadiazine.

in +the =second =tep of this study, cyclization of
tetrahyer*EH—l,3,S—thiédiazine—ﬁ—thione ring . has geen
plarnmed to be cynthesized with different substitutions at
5+h and Frd positions such as;s formaldehyde and primary
amine -which gives methyl amine, ethyl amine. isopropyl
amine, iéqpentyl amine . n—butyl-amine and cyclohexyl amine
substituents have beer plated =t Frd position, ana S—methyl-
8-hydroxy—quincline function =t S5th position of parent

compound.

In recent years Some ccientiste suggested that the 3rd
and S5th positions at 3,S-dizubstituted—tetrahyer~EHﬂ1,3,5“

thiadiazine—Z—thione have an importance or their biological

activities.

Amines are medically and biologically important




2

therefore the primary amines were used at the Zrd

compounds,

pogitioﬁ. O the other hand S—amino methy1—B-hydroxy

quinoline hae antifungal property. Therefore it was placed

=zt the Sth position.

bt
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111. THEORY

=.1. Theory

Hydronyl’ aminomethyl quinéline derivatives which were
developed in recent years have been uséd for the kinds of

antimicrobial drugs and & wvariety of useful antifungal

agents.. On the other hand, tetrahydro—2H-1,%,5-thiadiazine—

Z—thione . derivatives are =hown potent antiviral.,
antibacterial, insecticide, nematodes and antifurngal

activities in different compositions and drugs.

The syrthesizes of B8-hydroxy-S—aminocmethyl winoline

could be obtained according to the following method:

Firgtly N-N' methylenebis acetamid (13} was synthesired
by the reactiorn of acetamide with paraformaldehyde in acidic

medium {Scheme &)Y [137.

0 -4 9 OF,

1l ¥ [l |

]l H N —

|| : T

CHj- C NH CH + CHy=C=NH, — C{—!

| ' ] s
o OH 0 NH—C—CH,

Z
NH—C—CH,
I

9

(13)

{Scheme é),



action of 1 mole of N-MN'methylene bis acetamid,

Then the re
1/2 mole of phDSPDFBxyChloride and B8—-hydroxy guinoline gavé

B-hydroxy—ﬁ—acetamina methyl qu;noline (14) (Scheme 7)

+he
[147.
0 0
] (it
O . 1 POCt —= HE_ L HPOHC!
NH—C—CH | WL —bh, 1HHCI
O Cl '
H+ _CHBCN
-Cl
1
NH—C,—-CH3

{ 14)
{Scheme 7)
The Eéy step in the preparation of the majority of 8-

hydroxy-S—aminomethyl gquincline was accomplished readily via

acid-catalyzed, nuclear amidoalkylation of an appropriately

substituted B—hydraxy—S—acetaminomethyl quinolinelr which

after subsequent hydrolysis, afforded the target product

(13) as indicated in scheme 8 [147.

—15-




| _
HZC~NH—CfCH3 CHzNH2
. : 1HCI
=S H.0 /%\
P4 |
D “w
OH OH

{Scheme 8)

Driginally we planned to react B—hydroxy—ﬁﬂaminmmethyl
guincline with carbon disulfide and potassium hydroxide to
givé dithi?E;rﬁaﬁaﬁentlﬁ). Afterwards, dithiocarbamate wou ld
react with two moles of formaidehydé and amino gcid to give
3,E—disubstifuted—tetrahyydrD—EH—l,3,5—thiadiazine—2—thione

derivatives (17) as indicated in scheme ¥

But the preparation of B—hydroxy—ﬁ—aminmmethyl
guinoline as in free base was not 5uc¢955fu11. Because the
free base could not be isolated by making its agueous

alkaline solution due to its rapid decompositiqn.'

This time, instead of free ba%e hydrochloriﬁe'éalt (18)
was used, howevgr,_upon the addition af‘carbon disulfide and
PDfaSSium hydroxide thg expected ﬁroduct {16) could not bé
obtained probabl? because of the decomposition of (18) 1in

the basic medium.




CH NH, C H, NH— sk

/ﬁ+C52 KOH & /j

OH 2
(1&)
S'\/’S
EC-Hle/ﬂtlTainD acid CHZ_N\/NL_(EH_HCOOH
5
7 [

=

by

J
OH {17)
(Scheme 9}
.CHZNH2
S C2HCL.
N/
OH
(18)
All thecse effects compel led us to obtain

dithigcarbaméte from the reaction between a primary amine
and carbon- disulfide in potassium hydrngidé. The treatment

of the  resulting dithiocarbamate with formaldehyde ;nd 8-

_1:7',_




hydrgﬂy—s—aminomethyl guinocline hydrochleoride vyielded 3,5—

disubgtituted—tetrahyerfEH—l,3,5—£hiadiazine—2*thione which

gpars g-hydroxy—S—methyl guirolifne. at the 35th position

{5cheme 10).

S

| I
RINH,+CS,+ KOH RNH—C—=SK

e CH,NH,
R—NH—'— K+2CHO + Ny 2HO ——
\WV/
OH
5 5,5

{Scheme 10)
F: methyl, ethyl, iscpropyl, iscpentyl, n—buthyl, cyclohexyl

The synthezis of 3,5+disubstitued—tetrahyer—EH—i,3,5—

- " = % . ,- - .. - i
thiadiazirne—2—-thione deriwvatiwves is shown in scheme 11.

In the first step, equimolar amounts of primary amine
was reacted with carbon disulfide in basic medium. The
expected nucleophilic attack of primary amine to carbon

disulfide gave potassium dithiocarbamate {(19).

|
bt
(K]

|




in the c=cond step pot3551um dithiocarbamate acts as a

Lucleophile on formaldehyde to give intermediate (Z0).

The synthesis of compound (ZZ) was achieved by using =
'hydroxy—E—aminomethyl duinoline {21) and furmaldehydé in the
third step- Compound (EE) was then reacted with compound

(20) An scidic medium to give compound {24).

Finally intramolecular attack of amine nitrogen and
readily loss of water molecule yields-. tetrahydro—2H-1,3,5%-
thiadiazine—Z—thione derivatives (26) through & cyclization

reactiom -

15—




+ 25 =
R-NH, Y5 RpEm R—N-H

(20) CHEKJHZC Hzo_- |

G

\Y

N

CHNHCHPH HNHCHO\ CHN=CH,

/ﬁ H—i—l - HEO
N &

OH OH OH  (23)




S - OH : ‘I‘
| |
R“NVN'—CHZ
g |
OH

{26) |
{Scheme 11)



. Decomposition of Tetrahydrb~2H—l,3,5—Thiadiazine

Derivatives

Tetrahydro—EH—1,33S—thiadiazine—E—thione derivatives
afe Vdecomposed by water Dr-alcthls, particularly at higH
temperature Dr-in‘the presence of acids, iodine, nitrous
acid or mercuric'chloridé which causes similar breakdown.
dithiocarbamate ' being Tformed as well as the three main
degradation products, primary aminé, formaldehyde, and

carbon disulfide [&]-.

When cyclization reaction of E,B—Bisubstituted—
tetrahyer—EHﬂi,3,ﬁ—thiadia:ine—z—thione is performed, the
reaction can-alsu be reversed as a result of hydrolysis. For
this treason some stientistE have used suitable SDiQents such
as pyridine,- ethanulrand organic solvents iﬁstead of water.
All .these works 'a?e assumed to increase the yield of
products, however, these methods can be agreed as profitable
only fDF derivatives which have same_substitutents.oﬁ third
and fifth position, but not valid for the derivatives with

different substituents on those positions [1z,153.

The originally planﬁed compound and the one obtained in
the peresent work, do not contain éame substituents at the
third and fifth positions. Therefore water has been selected
and used as the reaction medium. It is observed that the
reaction i= more stable at pH values above 6.5. For that
reason pH of the sqlution has been kept above 6.9 and order

of percent yields of synthesis reactions are given as 42.0%,

A
Lk




70.4%, &8.0%, 45.0%, Fo6.1%4, 72.04 for EF-methyl-5—(8-hydroxy—
s—methyl 'quiﬂoline} f tetrahydro-2H-1,5,S—thiadiazine—2Z—
thione. E—Ethyl;5—(B—hydrowy—5—methy1 quinolinei tetrahydro—
EH—l,3,S;thiadiazine—ﬁ—thiane, Z—iEDperyl—S—(B—thrDmy—ﬁ—
methyl qqiﬂcliﬁej tetrahydro—EH—l,S,S—thiadiazine—ﬁ—thinﬁe,
3—n—butyl—$—{B*hydrmxy—ﬁémethyl quiﬁoling) tetrahydro—2H-
-1,3,Smthiadia;ine—z—thicne, 3—;5Dpenty1ﬁﬁﬂf84hydromy—5—
methvl quinoline)r tetrahyer—EH—l,3,5-thiadiazine;2—thimne,
EFCVCiDhéu%lfS—(E—hydruuy—ﬁ—methyl.quinolihe) tetrahydro—2H-
1,3,5-thiadiazine-Z-thione, respectively.

The hydrolysis of’ E;alHyldSQ(B—hydroxy—E—methyl
quinaline)—tetrahydrc—EH—l,3,E—thiadiazine—imthione (27)
derivatiQEE in agueous acid solution is expected to give
formaldehyde, 8-hydroxy-S-aminomethyl quinoline (=28 and
dithiocartamate (%), The Ffurther decoﬁposition of (=29}
gives carbon disulfide and primary amine. If dithiocarbamic
acid (2%7) is réacted with B—hydrmxy—ﬁ—éminomethyl quinoline
{28), B8-hydrowy—-S—methyl guinoline ammonium =alt of alkyl
dithiocarbamic acid (Z0) can be formed. The decomposition
products of {Z0) are alkvyl isothioccyanite; E—hydroxy—S—
aminomethyl guincline and hydrogeﬁ sulfide. When alkyl
isothiocyanite | ie reacted with B-tydroxy—S—amincmethyl

guinoline (28), compound (I1) can be obtained (Scheme 1Z2).

T

st



(27)

. -H?wNH*“l
C HZN H2 |

~Z4-

CHS

(Scheme 12)

|
| 2 Hzo ‘
s | PH( ts |
é—SHIzC%O |
(29) | ‘
o
+RNH |




wWirbach and his coworkers studied the hydrolysis of

these types of compounds. According to them the rate of

decompDEitiDh iz increased with acidity of the medium =~ with

respect to the basicity of the medium. They found that the

=

hydrolysis of T, 5-disubstituted-tetrahydro-2H-1,3,5-

thiadiaziﬂe—z—fhiune in acidic medium gives RNH_, and R-N=C=8&

by the elimination of formaldehyde and hydrogen sulfide.

Furthermore, rections between the decampasitinn progucts and

the rew compounds fTormed as a recsult of these reactions are

illustrated in Schemés 17-18.

R-N. N-R T———— | Rr- _R
et | o,
2
OH
L —

R=NH, *+ R—N=CZ5 S R—NH—C—S_:l H3Rﬁg

{Scheme 17}




R-N=ZC =g +

R"‘NHQ + CHQO

2 R-NH, +

-

R~NHo R—NH—CS —NH—R °

{Scheme 14)

R\ /\N/R
. (R-NZCHy) — ., 1, "
N
|
R

{Scheme 15)

3CHy0 +

{Scheme 16}




, , -2 Hy0 T

(Scheme 17)

{Schems 18)




I1V. EXFERIMENTAL FART
4.1 Apparatus and Material

The cdmpmunds in the present work had been identified

by the mentioned instruments below.

- Bruker BO MHz NMR spectrometer and Yarian T-60 A &0
MHz NMR  spectrometer  was used to take NMRE spectra{'
Chlmroform—dl and DMS was used &as colvent and tetramethyl

=zilane as internal standard.

The percentage of C, H, N was detected by using

Hewlett—Fackard 183 C, H, N analyzer -

The IR spectra were taken oOn FPhilips FU 700 IR
spectrophotometer by using potassium bromide gisk, sodium

chloride cellsrand chlaoroform &= 5olvent.

Shimadzu UY 160 UV spectrophotometer was used to take

UY spectra of compounds by uging chloroform as sglvent.
Melting points of compounds were determined on FReichert

hot stage melting point apparatus.

4.2, General Method for the Freparatiocn of Derivatives

i

= A%w10 - mole of primary amine was dissolved 1n water
and stirred with 3.45210 -~ mole of 207 potassium hydroxide
and I.45x10 T mole of carbon disulfide was added to the

mixture. Stirring contirnued. approximately I hours at ropom




temperature. - When clear orange solution was obtained

by
&3

é.?ﬂxiG“H mole of 7% formaldehyde was added on the same
mixture. After stirring . for 15 minutes, agquecus .- 8-hydroxy—5—

aminomethyl guinoline was added dropwise te the reaction

mixture and was stirred for 1 hour.

4.3. Freparations -
4.%.1. Synthesis of N-N'-Methylene bis acetamide

The .5ynthesi5 of N-N'-Methylene bis acetamide was
accomplished by - modifying & known method [133. 1t wa=s
prepared by condensation of *1 mole of paraformaldehyde and
2 mole= of acetamide. Thus 2.0 g acetamid and 3.2 ¢
paraformaldehyde were heated 20 haur% a£-140—EG°C and 100
mmHg. The prmdu&t was recrystallized from ethanocl. (8.9 g.
897%) m.p21?5°C (Lit.195°C); |

1H4NMR {DMS—int TMS):

Stppm) F.2 (s5,6H,CH:)
=.8 (t,2H,CH,)
9.0 (=s,2H,NH)

IR (KErF) ,J @ E2TO, INBO, 16480 .
ma :
4.7.2. Bynthesis of B-Hydroxy-5—Acetaminomethyl Guinoline

The symthesis of B—hydrczy—5~acetaminomethy1 guinoline
was accomplished by modifying a known method [14] as

follows:

——
o




7.5 g B8-hydroxy guinoline was added to 4 g bis acetamid

and 2 g PDCIE; The ﬁixture was stirred with a mechanical
=tirrer at 73°C Ffor 2 hours. Then  the mixture was
'ﬁeutralized with sodium Carbqﬁate solution and Ex£racted
with chloroform. Chloroform phase was dried with MgSD4 and
zglvent was evaporated. The prBduét wWas recrystallized from

cthanol (Z.08 g, 40%). M.p.: 184°C (Lit. 184°C).

1H—NMR (DMS—imt THME):

Sippm) Z.0 (=,3H,CH.)
3,0 (d,1H,NH)
4.9 {d.2H,CH,)

—_—

7.2-8.2(m,5H.quinocline}
IR (KBr)s ) . 3300, 1640 cm T

4,%.3. Bynthesis of B-hydroxy-5-Aminomethyl Quinoline

hydrochloride

B-Hydroxy-5—aminomethyl guinocline hydrochloride was
obtained from the hydrolysis of 8-hydroxy-S—acetaminomethyl
guirnoline in concentrated HCl-hy refluxing periodically.

m«Pasi ¥ 3I50°C.

1H—NMR‘(CD61E~int THMS) =
.Sippm) 4.7%5 E,EH,CHE)
H_ 7.0-9.3 cd,lH,aromstic CH )
Hb 7.53—-7.4 {(d,lH,aromatic CH)

H 9.4-9.7 ({(d,1H,aromatic CH)
H 8.1-8.4 .(d,lH,arDmatic CH)
Hf 7.8-B.1 {(t,1H.aromatic CH)
-IR (KHF}:,JmaN: 3450—3420 {bread) . JI030-28350 cmil(broad)




4.354. Z-Methyl—-5—-{8-hydroxy—5S—methyl guinoline) Tetrahydro-—

2H-1,3,5-Thiadiazine-Z-Thione

The compound was  obtained as. mentioned in general
method and crystallized-frmm chlorcform: petroleum ether. -
Yield: 42%, m.p.: 77°C.

g : :
H-NMR (CDC1_—int TMS)

(|

a . S(ppm}: . 5B E,EH,CHE)V
4.24 (5,2H,CHEfquinoline)
4.30 (s,2H,thiadiazine 6-CH.)
4,38 (s.2ZH,thiadiazine 4“CHE)
7-%  (m,5H,guincline}

IR {EBr) \)mam: 400, Z87%, 1580, 1500 ;m—

UY (CHC1:) A aw® 745,B nm (log £ :3.698),
O 18 . )

291.0 nm {(log £ :5.269)

4.,3.5, 3I-Ethyl—-5—{8-hydroxy—5-methyl quinoline) Tetrahydro-

ZH-1,%,5-Thiadiazine—2Z-Thione

The compound was prepared according to the general
method and crystallized from chloroform: petroleum ether.
vield: 70.4%, m.p.: 98°¢.

lH—NMR (EDCIT—int THS) =

S (ppm);r 1.27 it,EH,CHSHDHEj
4.11 (m,EH,EHE—CHE)
4.27 {d,4H,thiadiazine 4 and é—CHE)
BZ (E,EH,BHT-qunolinén

7-%2 {m.,SH,quinocline)




IR (KEr) \)Wa . TTOO, 2880, 1580, 1500 cm
NV ; ; :

Uv (CHC1.) 3@ 24B.1 nm (log€=3.495),

790.2 nm (log€=2.782)

4.3.6. E—IEoprppyl—ﬁ—{éfhydroxyﬂﬁ—methyl guincline)tetrahydro-

2H-1,3,5-thiadiazine-2Z-thione

The compound was &htained according to the method
menticned above and crystallized from ether: petroleum ether.

Yield: &5.25%%, m.p.: 78°C.

MR ccntlzﬂint TMS) =
§ (ppm) 1.20 (d,&H,ZCH;)

4.20 (d,AH,thiadiazine 4 and & CH_)
4.40 (s,2H, CHE-quinDl ine)
4.5-5 (m,iH,CH{CHZ) ;)
=5 {m,SH,quinolinE)

IR (KEr) ) .,¢ 500, 2880, 1580, 1500 cm

UV {CHCl;) 3 __.* Z46.6 nm {1og€=3.550),

291.0 nm {log€=Z.846)

e S S—U—butyl—ﬁ—iB—hydrmxy—Ermethyl guinoline)tetrahydro-

ZH-1,%,5-thiadiazine-2Z-thione

The compound was obtained as described and washed with

ether. Yield: 45.00%, m.p-: 93°C.

lH-NMR (CDC1_-int TMS) :

S(F;pm): 0,90 (d,SH,CH_.r)

1.50 (m,2H, CH,—CH_-CH,—CH_—)




Z.60 (m,=2H ,CH?—CH,}—N)

———

4.10 (t,ZH,CH =N}
4.40 (=,.8H,thiadiazine—4 and CHé—
quinolina)
S;OD ?5,2H,thiadiazine 4-CH,)
7-% {m,SH,quincline)
IR (KEr) ‘Jmax: z=o0, 2E60, 1580, 1500 cm

Uk HCHERL). 5 .3 2a6.5 nm | log€=3.BZ1),

=90 .3 nm {logf=3.4Z3)}

. Tl E—IEDpentyl—S—(B—hydroxyﬂﬁ—methyl Quindiiﬁe)tetrahydro—

?H-1,3,5—thiadiazine-Z-thicone

- The compound was obtained as before and crystallized

from chioroform; petroleum ether. vield: 7&6.10%, m.p.: 78°C.

lH—MMR (CDC1_—int TMS) :

Stppm)y: - 0.90 (d,6H,ZCH)

1.50 (m,2H, —CH-CH,—CH_—)

I .00 (m,lH;CH(CHé)E)
S.QQ-{mﬂEH,CHE*N)
4.320 (E,EH;CHT—quinDlinE)
4.40 {s,4H,thiadiazine 4—and & CHE)
7-% {m,5H.qguincline)

1R {gBr) \)max: =300, £880, 1580, 1500 e

o, (CHC13) Npay? 247-1 nm {1og€=3.924),

791.4 nm (log€=Z.386)

=TT




A4.TLT. Z-Cyclohexyl—-5-({B-hydroxy-5-methyl guinoline)tetrahydro-

ZH-1,%,5-thiadiazine-Z-thione

The compound was obtained ac:drding tg the general
preparation method and crsytallization from chloroform:

= o
X

petroleum ether. Yield: 722, m.pa: 7

lHoNMR (CDC1_-int TMS)

Sippm): i-% Vtm,iQH,cyclnhexyl)

4.10 (s;EH, CH.—quinoline)
4.40 (m,iH,CH—cyclnhen§1)'
4,70 (s,zH,thiadiézine 6—CH,,)
5.00 (=,ZH,thiadiazine—4-CH;)
79 {m,ﬁH,duinul@ne)

IR (KEr) \}max= ZI00, ¥880, 1580, 1480_cm_l

UV (CHC1.) 3 o3 2446.% nm {log€=%.887),

781.4 nm {logk=3.268)




'hydraxy—5~methy1 quinoliné)—tetrahyerFEH—l,3,

V., RESULTS AND DISCUSSION

flkali salts of dithiocarbamic acid were obtained b
the teaﬁtion between Six different primary amines, Co,
EUH- Then formaldehyde and 8—hydrouy45—aminaméthyl duincline
was-adﬂed to the salts. -ﬁfte% tha{, Six.new 3—;mine—5-(8"

S—thiadiazine—

Z—thione deriyatives were obtained (Schéme 12)

S
I
RNH,+CS,+ KOH —— RNH—C—SK
. % CH,NH,
R—NH-C—SK+2CH /j 2HE ——
. ~NF
CH '
SO
R__N\V/N”{%Hz
:hCH3 O-H
*—CzHS'
—CH(CH3)2

—C Hz‘— C Hé—C H.E—C H :

—CB HH

{Scheme 19)

s




As already been mentionéd, ocrigimally Z—{8-hydroxy—3—

methyl . quihcline)—S—[a—(subetitute)—carboxy methyll-tetra-
hydro—2H-1,3,5-thiadiazine—Z- thione compounds were planned
to be synthesized by the reaction of B-hydroxy—S—amino
methyl guinocline dithioccarbamate potassium salts with
formaldehyde and different amino acids. Wheresas, B—hydroxy-

S—aminomethyl guinoline dithiocarbamate potassium salts were

cbtained by the addition of carbon disulfide and potassium:

hydroxide into 8—hydroxy—S—amino methyi guinocline.
Unfortunately, this -propased synthesis failed due to the
rapid decomposition of B-hydroxy-5-amino methyl quinaiine in
the basic medium. lFor thié reason a minor modification was
made on the target compound,r and ﬁlanned to synthesize
compound {&). There afé two main difference=s between ‘these
two compourds (compound &,17). The B-hydroxy—5S—amino methyl
quincline group, Expectéd to aﬁpear at the third position in
the desired product, was fourd at the fifth position inm the
cresultant preoduct and instead, an alkyl group was attached
to  the amine at the third position. The a—(substitute)
carboxymethyl group in the original structure was HD£

considered at all.

The importance of substituents at third amd Tfifth
positions on 35S—disubtituted—tetréhydrD—EH—i,E,S—thia
diazine—zmthione- derivativeﬁ was pointed out regarding to
their activities. Therefdre primary amines were used at the
third position aﬂd:becaUEe of antifungal effect, 8-hydrouxy-—

; J ; o g
S—aminoc methyl guinoline wsas used at the fifth position.




The spectrum of the 3,5—d15ubtituted—tetrahydrD—EH—
1,3,5-thiadiazine—Z-thione derivatives give twoc electro
cstatic absorption peaks at 250 nm and 290 nm, Carbon sulfide
double bond . and urpaired elecfrone on nitrogen atqm or I
unpaired electrons on =ulfur atom have shown mT-T¥ and Tk

transitions [177.

In the spectrophotometric studies maximum absorption
peaks ma? be changed depending on the substituents attached
to the third and fifth positions. Consequently, there were
slight changes in experimental and theoretical wvalues. UV

250 ‘

abs=orbance was found between 242 and 255 nm instead of ZT

T 4 and between 283 and 292 nm instead ef 2790 nm.

The observation of NMR spectra of these compounds have
shown that hydrogen atoms possess the decired chemical shift
and integral values in the cstructure. These data are in good

agreement with those reported in literature for tetrahydro—

2?H-1,3,5-thiadiazine-2-thione ring.

The protons at the sixth position  of tefrahydro-EH—
1,3,5—thiadiazine-Z—-thicne ring appeér as a singlet at
approwimately 4a,2-4.7 ppm, however, it has been reported
that the protoms at the fourth position may és well appear
a2t the came ppm range. For some derivatives of that ring CHE
protons at the 4tﬁ position have been observed a =singlet at
4,4-5.1 ppm whereas for ‘DthEFE they have  appeared as
doublets in favor of AE system due tq paramagrnetic and

diamagnetic shift of 0.2 ppm. Semichair conformation,

—-r—




tautomerism of tetrahyer—EH—l,3,Sﬁﬁhiadiaziﬁe—i*thione ring

ard the presence of magnetic anisctropy are all good

evidence for the obhservations explained above.

(%4

e
4 //// 3
F“\R

&
N
B\R

The peak of the CH, proton which iz between the A

and the quiroline ring give & singlet peak at 4.3-4.6 ppm,
8—hvdroxy quinocline give multiplet peaks at 7-9 ppm. These
mualtiplet peaks come from the different position of the

compound such as;

Feak (ppm) . (CHE) group
d B.4-B.35 | a

*CHQ d.d 7.2-7.47 b

7~ i\ b d 8.7-8.8 c

E ’ N/’c d 7.47-7.3 E




In IR spectra OH group is observed in between I400-3Z00

-1

B . i . -1 . ‘ - s
tm ~, CH in between Z000-2800 cm ~, C=C in between 1580-1&600

cm_l, C=5 in between 1520-14890 cm_l. These results  are

consistent with the. data found in the literature Tor

structurally similar compounds.
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